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Perioperative Predictors for Recurrence of Mitral Regurgitation

after Surgery for Ischemic Mitral Regurgitation
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Wook Seong Kim, MD,? Young Tak Lee, MD* and Pyo Won Park, MD?

!Division of Cardiology, Cardiac and Vascular Center, Samsung Medical Center and *Division of Thoracic Surgery,
Sungkyunkwan University School of Medicine, Seoul, Korea

ABSTRACT

Background and Objectives - In clinical practice, significant recurrence of mitral regurgitation (MR) is ob-
served frequently even after surgical treatment for ischemic MR (IMR). The purpose of this study is to evaluate
the recurrence rate of MR and to investigate perioperative predictors for its recurrence following surgery for IMR.
Subjects and Methods : We retrospectively analyzed 106 patients who underwent surgical management for IMR.

Echocardiographic parameters, such as severity of MR, ejection fraction, diastolic left ventricular (LV) dimen-
sion, systolic LV dimension, left atrial size, LV sphericity index, mitral valve (MV) tenting area, MV tenting
height (TH), tethering distance, MV intraleaflet angle (MVILa), and MV intraleaflet height (MVILh) were me-
asured. Results : Two types of surgery were performed to treat IMR, including valvuloplasty combined with
coronary artery bypass graft (CABG) (group A, n=79) and LV volume reduction surgery combined with CABG
(group B, n=27). Significant MR was detected echocardiographically 5.4 6.7 months after the surgery. The
overall recurrence rate of MR was 17% (n=18), and 15.2% (n=12) in group A and 22.2% (n=6) in group B. The
preoperative TH and the postoperative MVILh were independent perioperative predictors for the recurrence of
significant MR according to multiple logistic regression analysis (p<0.05, respectively). Conclusion : The overall
postoperative recurrence rate of significant MR after surgical repair is 17% within 6 months. Independent perio-
perative predictors of recurrent MR after surgery for IMR are the preoperative TH and the postoperative MVILh.
For better outcomes in IMR management, those two factors should be considered in the surgical repair of IMR.
(Korean Circulation J 2006;36:753—761)
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Fig. 1. The relationship of mitral valve intraleaflet angle (MVILa), mitral valve intraleaflet height (MVILh), and ischemic mitral regurgitation.
A! moderate to severe MR with a more acute MVILa and longer MVILh. B: mild MR with a wide MVILa and short MVILh. MR! mitral

regurgitation.

Table 1. The baseline demographics and clinical characteristics in
patients with ischemic mitral regurgitation

Parameters Total (n=106)
Age (year) 65.0£9.1
Sex (m/f, n) 54/52
NO of CAD (n)
1vd 10
2vd 11
3vd 73
LM vd 12
NO of CABG (n) 101
Underlying disease (n)
Diabetes mellitus 40
Hypertension 44
Renal insufficiency 14
Postop. MR detection (month) 54%6.7

CAD: coronary artery disease, vd: vessel disease, LM: left main,
CABG: coronary artery bypass graft, Postop: postoperative, MR:
mitral regurgitation
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Table 2. The echocardiographic parameters between the recurrence and the non-recurrence groups

Pre-op Post-op
Parameters
R group (18) NR group (88) P R group (18) NR group (88) P
MR grade 2.6*+1.1 2.0+0.8 NS 2.4%0.8 1.0+0.0 <0.05
EF (%) 37.6£12.0 40.2%+12.6 NS 37.1%+11.8 43.6*£11.2 <0.05
LVD (mm)
Diastole 66.719.2 59.5+7.1 <0.05 60.3+8.7 55.7%t7.5 <0.05
Systole 51.3£10.9 44.9%+9.9 <0.05 48.919.8 42.2+9.4 <0.05
LAD (mm) 50.29+9.0 44.1+6.7 <0.05 47.1%73 43.6£5.5 <0.05
SI 0.8+0.1 0.8£0.1 NS 0.8£0.1 0.8+0.1 NS
TA (cm?) 2.4+0.8 1.8£0.6 <0.05 2.2+0.7 1.3£0.6 <0.05
TH (cm) 1.6£0.4 1.2£0.2 <0.05 1.3+0.3 1.0£0.2 <0.05
TD (cm) 42%05 3.8£0.6 <0.05 45104 3.2%£0.5 <0.05
ILa (degree) 136.7+10.5 1443+13.1 NS 135.5£5.5 159.9+8.5 <0.05
ILh (cm) 0.5£0.1 0.4=£0.1 <0.05 0.5+0.1 0.3+0.1 <0.05

R: recurrence, NR:! non-recurrence, MR: mitral regurgitation, EF: ejection fraction, LVD: left ventricular dimension, LAD: left atrial
dimension, SI: sphericity index, TA! tenting area, TH: tenting height, TD: tethering distance, ILa: mitral valve intraleaflet angle, ILh:

mitral valve intraleafleat height, op: operation, NS: no significance

Table 3. The independent perioperative predictors to recurrence of
ischemic mitral regurgitation by multiple logistic regression analysis

B SE p Exp (B)
Preoperative
TH 4.11 1.583 0.009 60.970
Const. -7.028 2.252 0.002
Postoperative
MVILh 29.868 10.448 0.004 9.363
Const. -13.828 4.617 0.003

TH: tenting height, MVILh: mitral valve intraleaflet height, B:
unstandardized coefficients, SE: standard error, Exp: exponential
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Table 4. The baseline demographics and clinical characteristics be-
tween the valvuloplasty and the LVVRS groups by subgroup analy-
sis with the type of surgery

Valvuloplasty LVVRS

Parameters

(=79 =27 P

Age (year) 654+9.1 638%£93 NS
Sex (m/f, n) 44/35 10/17 NS
Number of CAD (n) <0.05

1vd 4

2 vd 6

3vd 59 14

LM vd 10 2
Number of CABG 79 22 <0.05
Underlying disease (n) NS

Diabetes mellitus 30 10

Hypertension 35 9

Renal insufficiency 11 3
Postop. MR detection (month) 5571 52%£64 NS

LVVRS: left ventricular volume reduction surgery, CAD: coro-
nary artery disease, vd: vessel disease, LM: left main, CABG: co-
ronary artery bypass graft, Postop: postoperative, MR: mitral reg-
urgitation, NS! no significance
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Table 5. The changes of echocardiographic parameters before and after operation in the valvuloplasty and the LVVRS groups

Valvuloplasty (n=79) LVVRS (n=27)
Parameters
Preop Postop p Preop Postop P
MR grade 2.3%0.8 1.2£0.7 <0.05 1.4£0.8 1.3£0.5 NS
1 5 67 19 21
2 53 8 5 5
3 10 2 1
4 11 3 1 0
EF (%) 42.5+12.7 44.4+11.0 NS 32.6+£89 36.8%£9.9 <0.05
LVD (mm)
Diastole 59.8 6.1 55.8+7.4 <0.05 63.91+10.2 59.3%£9.7 NS
Systole 44.4+8.6 42.31+9.4 <0.05 50.4+12.4 47.6*£11.3 NS
LAD (mm) 449=+7.1 44.71+6.0 NS 45.0£8.7 43.1£5.7 NS
SI 0.8£0.1 0.7£0.1 <0.05 0.7£0.1 0.8+0.1 NS
TA (cm?) 1.9+0.5 1.2£0.3 <0.05 24*1.0 2.0%+0.9 NS
TH (cm) 1.3£0.2 1.1£0.2 <0.05 1.3£0.5 1.0£0.2 <0.05
TD (cm) 4.0£0.5 3.3%+0.6 <0.05 3.7£0.8 34108 NS
[La (degree) 139.1£11.2 158.2+11.5 <0.05 148.61+13.3 153.1+10.9 NS
ILh (cm) 0.5%0.1 0.3£0.1 <0.05 04+0.2 0.3£0.1 NS

LVVRS: left ventricular volume reduction surgery, MR: mitral regurgitation, EF: ejection fraction, LVD: left ventricular dimension, LAD: left
atrial dimension, SI: sphericity index, TA! tenting area, TH: tenting height, TD: tethering distance, ILa: mitral valve intraleaflet angle,
ILh: mitral valve intraleafleat height, op: operation, NS: no significance

Table 6. The changes of echocardiographic parameters before and after operation between the valvuloplasty and the LVVRS groups

Pre-op Post-op
Parameters
Vplasty (79) LVVRS (27) p Vplasty (79) LVVRS (27) p
MR grade 2.3+0.8 1.4+0.8 <0.05 1.2£0.7 1.3£0.5 NS
EF (%) 42.5+£12.7 32.6+£89 <0.05 444+11.0 36.8+£9.9 <0.05
LVD (mm)
Diastole 59.8+6.1 63.9+10.2 <0.05 55.8+7.4 59.3%£9.7 NS
Systole 44.4+8.6 50.4+12.4 <0.05 423194 47.6+11.3 NS
LAD (mm) 449=+7.1 45.0£8.7 NS 44.7%6.0 43.1%£5.7 NS
SI 0.8£0.1 0.7£0.1 NS 0.7£0.1 0.8%0.1 <0.05
TA (cm?) 1.9+0.5 24*1.0 <0.05 1.2%+0.3 2.0%+0.9 <0.05
TH (cm) 1.3£0.2 1.3£0.5 NS 1.1£0.2 1.0£0.2 NS
TD (cm) 4.0%£0.5 3.7£0.8 <0.05 33£0.6 34+£08 NS
ILa (degree) 139.1£11.2 148.6+13.3 <0.05 158.2+11.5 153.1+10.9 NS
ILh (cm) 0.5%0.1 0.4%0.2 <0.05 0.3%0.1 0.3%0.1 NS

Vplasty: valvuloplasty, LVVRS: left ventricular volume reduction surgery, MR: mitral regurgitation, EF: ejection fraction, LVD: left ven-
tricular dimension, LAD! left atrial dimension, SI: sphericity index, TA® tenting area, TH: tenting height, TD: tethering distance, ILa:
mitral valve intraleaflet angle, ILh: mitral valve intraleafleat height, op: operation, NS: no significance
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Fig. 2. A! the correlations of MR grade, TD, and MVILa before surgery (r=-0.68, p<0.001; r=-0.55, p<0.001, respectively). B: the correlations
of MR grade, TD, and MVILh before surgery (r=0.76, p<0.001; r=0.65, p<0.001, respectively). MR: mitral regurgitation, TD: tethering
distance, MVILa: mitral valve intraleaflet angle, MVILh: mitral valve intraleaflet height.
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MR grade, TD, and MVILh after surgery (r=0.74, p<0.001; r=0.65, p<0.001, respectively) . MR: mitral regurgitation, TD: tethering distance,
MVILa: mitral valve intraleaflet angle, MVILh: mitral valve intraleaflet height.
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